Decoding of dopaminergic mesolimbic activity and depressive behavior.
Dopaminergic mesolimbic and mesocortical systems are involved in hedonia and motivation, two core symptoms of depression. However, their role in the pathophysiology of depression and their manipulation to treat depression has received little attention. Previously, we showed decreased limbic dopamine (DA) neurotransmission in an animal model of depression, Flinder sensitive line (FSL) rats. Here we describe a high correlation between phase-space algorithm of bursting-like activity of DA cells in the ventral tegmental area (VTA) and efficiency of DA release in the accumbens. This bursting-like activity of VTA DA cells of FSL rats is characterized by a low dimension complexity. Treatment with the antidepressant desipramine affected both the dimension complexity of cell firing in the VTA and rate of DA release in the accumbens, as well as alleviating depressive-like behavior. Our findings indicate the potential usefulness of monitoring limbic dopaminergic dynamics in combination with non-linear analysis. Decoding the functionality of the dopaminergic system may help in development of future antidepressant drugs.